A novel method for signal recovery in multiuser multi-input multi-output(MIMO) orthogonal frequency division multiplex(OFDM) systems with known partial channel state information(CSI) is proposed. Upon the arrival of a new user, the new interferences are introduced which results an expanding mixture. Usually, with the help of pilot symbols, the CSI is estimated. In this letter, from the second order statistics of the received signals, the parameters of the mixture caused by the new user are extracted. Then the signals from different users are separated at each frequency bin (FB).
configuration is known, the received signals at mth FB can be described as X(m) = H(m)S(m) + Z(m)· · · · · · · · · · · · · · · · · (1) where H(m) represents M R × (M T + 1) channel matrix, X(m) = [X 1 (m), · · · , X MR (m)] T , S(m) = [S 1 (m), · · · , S MT +1 (m)] T is user signal and Z(m) = [Z 1 (m), · · · , Z MR (m)] T is zero-mean white Gaussian noise. Then we can divide channel H(m) into two parts which are known channel matrix H r (m) and unknown channel vector H u (m), therefore Eq. (1) can be rewritten as
· · · · · · · · · · · · · · · · · · · · · · (2) where H r (m) represents M R × M T known matrix, and H u (m) = [H 1,MT +1 (m), · · · , H MR,MT +1 (m)] T represents M R × 1 unknown channel vector, and S r (m) = [S 1 (m), · · · , S MT (m)] T is M T ×1 transmitted signal vector corresponding to current users. Given the signal model in (2), from the cross-correlations of the received first users signal and all the other users signals, the unknown channel vector can be obtained aŝ H u (m) = H u (m)e −j θm ,· · · · · · · · · · · · · · · · · · · · · (3) where e −j θm is an unknown phase distortion. Then the entire channel matrix is reconstructed aŝ H(m) = [H r (m)Ĥ u (m)]· · · · · · · · · · · · · · · · · · · · (4) The estimated signal iŝ S(m) =Ĥ(m)X(m)· · · · · · · · · · · · · · · · · · · · · · · · · (5) Next, we consider a source signal separation problem for the reconstructed channelĤ(m). Assume that exists a separation matrix W(m), such that the output of the separation process Y(m) = W H (m)X(m)· · · · · · · · · · · · · · · · · · · · · · (6) equals to S(m). Where
Combining Eqs.(1) and (6) together, we have
· · · · · · · · · · · · · · · · · · · · · · (7)
Using the following MMSE criterion
we can obtain W(m)
· · · · · · · · · · · · · · · · · · · · · (10)
Since the channelĤ(m) is divided by known and unknown parts, correspondingly, the separation matrix W(m) for mth FB can be written as
After separation, a phase distortion e −j θm remains for user's signals. This phase distortion can easily be eliminated by non-coherent detection (4) , since transmit signals are differentially modulated. Obviously, the permutation and scaling indeterminacies do not arise in whole separation processing, since the known partial CSI is employed. In the presence of noise, since the noise is independent white Gaussian and is uncorrelated to the source signal, if the variance of noise is known, the proposed method keep suitable.
Simulation Results
The computer simulations are carried out to illustrate the performance of the proposed signal recovery method. The transmitted signals are DQPSK modulation, and the number of carriers is chosen as N = 16 and the CP length is 5. 12800 DQPSK signals is divided into 800 blocks and then modulated to 800 OFDM symbols. The time-invariant channels in simulation are modeled as three-tap FIR filters and each tap is generated randomly and independently.
We first consider that two user signals are received using three-, four-, five-and eight-antennas respectively. When a new user joins in, the systems become that three user signals are received by three-, four-, five-and eightantennas. The proposed method is compared with the Joint detection(JD) method (2) , where the overall CSI is assumed known. In practice, the CSI is estimated using pilot symbols. In the JD method, the channel is estimated by two training OFDM blocks. Then all user signals are recovered using the obtained channel estimate. Simulation results in Fig.1 show that proposed method and JD method do not have much difference in accuracy. However, the proposed method does not use any pilot symbols. Also the case of three current users is considered, which means that three user signals are received using four-, five-, six-and eight-antennas respectively, before a new user joins in. From Fig.2 , one can see, increasing M R improves performance by order of M R − M T , while the proposed method still performs comparably to the JD method. On the other hand, from Fig.1 and Fig.2 , it is shown that increasing M T decreases system performances. 
Conclusions
In this letter, we have proposed a novel method for signal recovery in multiuse MIMO-OFDM systems with known partial CSI. Upon the arrival of a new user, which introduces new interferences to the current system and results an expanding mixture, based on the second order statistics of the received signals, the known partial CSI rather than pilot symbols is employed to estimate the unknown part of CSI. For future studies, we will develop the algorithm for several new users.
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